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ADVERTISEMENT. 



TH E reader will learn from the motto 
on the title page, that I do not think 
the Franklinian fyrtem p( Eledlricity, found- 
ed on the fimple operations of nature; 
and I as much doubt, whether it can be re- 
conciled with the appearances which our ei- 
periments exhibit ; and I farther confider it 
as a mere hypothetical fuppofifion, which 
has been the occafion of introducing as great 
apparent inconfiftencics in the works of our 
writers on this fubjeft, as arc to be found in 
the old fchool of philofophy. 

The reader will find in the following 
ftieets, a few of thefc apparent inconfiften- 
cics very briefly related and he may reft af- 
fured, that if my defign had been to increase 
the number of pages, this pamphlet might 
have been fwelled with fimilar extrads, to a 
very large volume; but what I have col- 
lected, and compared, I judge will be fuffi- 
cient to ftiew, that there is fome error, ei- 
ther in theory or in practice. 

As I am fcnfible that a little dampnefs on 
the fpiral tube, and the infulating parts of the 
apparatus, mentioned in the following (heets, 
xnay prevent the appearances, by leading off 
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the eledric effluvia qnperceiyed ; care muf^ 
be taken, that the fpiral tube be firft dried 
by the fire, and the infulating parts well 
rubbed ; and I have alfo to add, that in 
order to fucceed well with ^he experiments, 
the excitation pf the cylinder ou^ht to be 
ilrong. 

- If the experiments are made as they ought 
to be, I truft the appearances produced, will, 
determine the dire^ion of the electric efflu- 
via to be from what is called a negatively 
elcdrified conductor ; and, if I have erred in 
my obfervations and remarks, I (ball be 
obliged to any eledrician, vfho will point 
out the errors to me. 

It has been hinted to me, that in philofo-- 
phic, and fcientific works, the principles, 
and the terms of art made ufe of, ought to be 
explained for the benefit of the young and 
unexperienced; or they cannot, without a 
confiderable expence, be able to judge of 
points which are difputed ; I fhall therefore, 
tor the fake of fuch perfons add, that elec- 
tricians have divided into two clafles, all 
known fubftances ; and they diftingpifh them 
by the names of elefflrics, and conduftors. 

I. Eledrics, or non-condudors, are fup- 
pofed to be fuch bodies as do not admit the 
eleftric effluvia over their furfaces, or through 
their pores. 

NoJucJb ele£iric has been proved to exijl. 

2, Dry 



A D V E R T I S E ME N T. vii 

2. Dry air is placed firft^ in the clafs of 
eledrics. 

TAis ought to be particularly noticed in ready- 
ing the following Jbeets.^ 

3. All infulated conducting bodies, con-* 
neded with the prime condudor, are faid to 
be pofitively eledrified, while the cylinder is 
turned. 

4. When the rubber, or cufliion, is infu- 
latedy then infulated bodies conne^ed with 
it are negatively eledtrified, or^ they are faid 
to have lefs than their natural quantity of 
the eledric efHuvia. 

5. A lucid pencil of rays fcen on a point- 
ed wire in the prime condudor, is one of 
the infallible iigns of the fluids iffuing from 
it, 

6. The dire(3:ion of the elcftric fluid is 
faid to be from the infulated cufliion, and 
every conducting fubftance connected with 
it, to the cylinder ; and when they have no 
communication with the floor, they are faid 
to be deprived of their natural quantity of 
the elciftric eflluvia, by turning the cylinder. 

8. The lucid pencil of rays feen on a 
pointed wire, when prefented near the broad 
furface of any negatively electrified body, is 
faid to be one of the infallible figns of the 
electric effluvia iflTuing from it. 

^bis ought not to be taken for granted, for 
the pencil is very different from one ijiiing 

A 4 from 



frofp^a^ pnint in. t,be canduSior pofitiveiy dec^ 
irified. 

Jf t^h^ foregoing JC^lea be attended to, they 
will be found fumcient to enable ^ perfon to 
judge of the following experiments and re- 
marks ; and if they want ^p enter farther in* 
tQ thp fubj.ej£t, they may confajt the various 
authors who have written on cledlricity, for 
jfjfofinjatipn. 
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CHAPTER !• 

Containing the' Obfervations of different 
Authors, on the permeability of Glafs to 
the Eledric Effluvia y and on pofitive and 
negative Eledricity, with Brief Renxarks 
on them. 

AMONG the feveral objefts of philo- 
fophical inveftigation, which have for 
fome time paft attracted the attention of 
the curious, eledricity has been one of the 
firft clafs ; and in the courfe of about fifty 
years, an almoft infinite variety of particu«- 
lar, unconne^ed experiments, have been af- 
fembling from all quarters ; but, excepting 
in a few inftances, to very little purpofe. 

When the inquifitive and attentive mind, 
furveys with an impartial eye, what has been 
produced by the labours of fo many experi- 
mental inquirers, in this branth of natural 
philofophy; (as well as in fome others of 
modern refearch) it appears little better than 
a rude indigefted heap, and we feem as far 
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diftant as ever, from any juft theory of 
cledtricity. This prevailing confufion, feems 
to be owing to the unfcientifick manner in 
which the experiments appear to have been 
made -, and our flow advances to clear, com- 
prehenfive, and determinate conceptions, on 
the true caufe of electric phenomena, may 
be afcribed to a very ftrong attachment to 
the hypothefis contrived by Dodtor Frank- 
lin, for explaining the intricate efFedls pro- 
duced by a charged jar; as every attempt 
muft be drained by the Franklinifts, into 
confonance with the theory of their mafter. 

With this biafs upon the judgment, which 
attends, or rather precedes, the philofopher 
in his inquiry, how- can he either clearly dif- 
cern, or fairly interpret, what nature teaches ? 
Or, how can he exped: to eftabliih a fyftem, 
agreeable to any general law, by which the 
cledric effluvia may be fairly proved to aft ; 
and by which, every difficulty may be foU 
v^d, without inconfiftency ? 

The doctor's fundamental principle is the 
* impermeability of glafs to the eleftric 
effluvia, which he conliders as abfolutely 
jfieceflary to the forming of the charge ; but 
a little refteftion might have taught him, 
tJbat if a fiuid he poured into any vej'el^ f^Ji^r 
than it can run out of it^ that vej/el willfilK 

f Sec Frauklin's Letters, pag?r 73^^ and 161. 
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But, befides the uncertainty, and improba* 
bility of this principle, he is obliged to have 
recourfe to another, equally hypothetical, 
namely, that ^ glafs has as much of the elec- 
tric enluvia in its pores as it can hold ; and 
that its natural quantity, can neither be in* 
creafed or diminiflied. 

This hypothecs is one of the main pillars 
of his fyftem ; and, if this be taken away, 
the whole fabric will be ruined. If we ad- 
mit this principle, a difQculty prefents itfelf 
at the very firft ftep. 

If the eledlrip fluid be elaftic, is it eafy to 
ponceive how, in a line of particles, of an 
expand ve nature, the moft diftant from the 
point of preflTure, (hpiild be removed from 
their place, while the intermediate particles 
continue immoveable, and without prefHng 
forward into the qnrefifting fpace, evacuated 
by the repelled particles ? Glafs is fuppofed 
to be Angularly ^ttrai^ive of the ekaric 
matter, and this attradion muft increafe 
the natural tendency of the eleftric parti- 
cles, to expand in the fuppofed void parts, 
|hat they may be equally difr^fed through 
the whole fubftance of the glafs. 

Tliere does not appear to have been any 
conclufivereafon offered by eleftricians, from 
the internal ftrudure of glafs, for the fixed- 
ficfs of the electric effluvia in its pores, 

* See Franklin's Letters, page 26, 
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Dodlor Franklin fays, " my • hypothcfis, 
*^ that the pores of glafs were toa fmall in the 
** middle, to admit the eledric particles tapafs 
'* through, was certainly wrong.'* In order to 
confirm his theory, he made an experiment, 
by grinding away five fixths of the thicknefs 
of the fubflance of one of his phials, and the 
bottle charged as well after the grinding as 
before. He then adds thefe remarkable 
words, ** I am now as much as ever at a lofs 
^* to know, hoWy or where^ the quantity 
" of eledtric fluid on the pofitive fide of the 
^ glafs is difpofed of i" for he had before de- 
termined the power ^ of giving^ a fliock is 
ia t\iQ glafs it/elf. 

Whoever attentively confiddrs the rcfult 
of? the experiment to difcover where the 
ftrcngth of theLeyden phial lay, after decant-* 
ing all the water from the charged jar, and 
pouring in frcfh uneledtrified water, cannot, 
i think, but fufpeft, that; what is called the 
charge, is fome very dijfferent aflFedion, or 
iituation, of the eledric matter, from what it 
is generally fuppofed to be. 

With rcfpedt to the impermeability of 
glafs to the eledric effluvia, it is intirely hy- 
pothetical, neither is there a fingle* determi- 
nate experiment to prove it j and the flrong*- 

• Dr. Franklin's Letters, p^ge 321. 

• The fame, page 26. 

• The fame, page %y, 

eft 
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eft advocates for it, have been frequently^ 
obliged to deny in pradicc, what they have 
taken for granted, and pofitively maintain- 
ed in theory. 

Since the evidence which experiments ex-^ 
hibit cannot always be evaded, it has been 
admitted as probable, that (omQ gJa/s may bt 
permeable^ in fome fmall degree when cold^ 
by having a greater quantity of non-ele(5tric 
matter in its compofition, z%all glafs is found 
to^ be J when warmed. 

This confeflion makes very much againib 
ttheireceived theory; for it is well known, 
that warm glafs charges better than cold;, 
therefore glafs, which is permeable to the 
electric effluvia, in a certain degree, i& bcft 
for. electric jars. 

. ^ Another writer on this fubjedk tells as, 
it has been obferved, that the bardeji and befi 
vttrtfied glafs is a very bad ele&ric, it being 
Jometimes quite a coriduSor. 

^ The Abbe Nollet found the glafs of 
Saint Gobin and Cherburg (the bardeji ^ the 
moft compaB^ and h^Oi vitrified, of all French 
g)af$) was the moft difficult to be ckiftrized > 
whereas the cryftal glafs of England, and 
that of Bohemia, which arc much foftcr^ 
Vfcvc the beji af all for elcdkrical cxperinMiit^. 

f Doftar Pricftlc/s Hiftory of ElcaSrieity, l<t EdSt. 
page 400. 

« Cavallo's Complete Tneatife, pa<>e 7. 

* Doaor PrieftfcgrNi WIk^ ol Bldfti^icj, {Mige 1S9. 
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* It is further added, there is a fort of 
glafs, like that of which Florence flafks are 
made, which on account of fome unvitrified 
particles in its fubftance^ is not capable of 
holding any the leajl charge. 

Is not this acknowledging, notwithftand-*. 
ing all that is perfifted in to the contrary in, 
theory^ that in experiment it has been founds 
that the beji vitrified^ and the worfi vitrified^. 
and the cold^ and the warm glafsy are all^ 
more or lefs permeable ; and, may I not fafely 
conclude, that all glafs is fo in a dryjiate ?^ 

The fame inconfiftency will be found in 
the experiments made to prove, that glafs 
jars, or plates, when charging, or charged, 
have always one furface in a pofitive, and the 
other in a negative flate, at the fame time. 

* Mr. Wihbn holding a pane of glafs a 
little warmed, upright upon a cake of wax, 
found, that by rubbing the furface of one 
fide in the middle with his finger, that both 
fides were pofitively ele<3:rified. 

Though this appearance manifeftly clafh- 
cd with the favourite fyftem, which fays, 
that as much eledtric efHuvia is repelled from 
one furface, as is added to the other, there was 
no difficulty in reconciling it to the principles 
of the theory ; for we are told, it ought to 

* Cavallo's Complete Treatife, ift Edit, page 144. 

^ Lyon's Eflays and Obfervations on Eledricity, page 
20, and further proofs, paee 30. 

* Dodor Prieftky's Hiftoryi page 398. 
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be fo, " becaufe, if a pane of glafs be rub- 
** bed in this pofition with the finger, the 
** lurface acquires fome of the eledric effluvia 
^* from it ; and this repels an equal quantity 
«* from the other fide of the pane, where it 
** (lands as an atmofphere, and there not be- 
** ing any conducing fubftance to lead it off, 
*• both fides are found pofitively eled:rified*** 
Dodor Prieftley, to fave the credit of a 
favourite fyftem, endeavoured plaufibly to 
evade the force of Mr. Wilfon's experiment, 
without recollecting that he had allowed all 
glafs to be permeable when warm : for here, in 
direct contradiction to his own conceifion, he 
rejects a plain matter of faCt, which proves 
what he admits ; and through a fond predi- 
lection for a fpecious theory, he no lefs un- 
philofbphically, than unfairly, has recourfe 
to a mere hypothefis. 

If the advocates for the Franklinian fyftem, 
can by any means get rid of a particular diffi- 
culty, they fcem feldom to look any farther, or 
take time to confider, how their ingenuity may 
zSe& the general principles of their theory. 
I am r^y to admit that the dodor's folu-* 
tion of this appearance may pafs upon paper 
with fuch as read, to find arguments to fup-> 
port fyftems ; but fuch as read and com- 
pare, will find one unlucky circumftance at- 
tending it, which is, that this folution enve- 
lopes their important doCtrine of pofitive and 
negative eledriciQr» ia doubt and uncertainty ; 

foe 
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for if, as in the cafe before u6, whein one fidd 
fhews the fame fign of pofitive clearification 
as the other, though it muft be really nega^ 
tive, according to his own reafoning^ tb* 
eleSric effluvia being, driven^ he fays, out an 
the furjace of the fide oppofed to the ruibed 
furface \ how fl>all we determine on the po- 
fitive eledrification of a glafs furface^ if the 
general law be fubjedt to fuch a grofs error ? 

If I miftake not^ the pofitive charge hal 
conftantly been fuppofed to refide in tbo 
pores of the gl^lfs, and to b^ fon*ething^ very 
different from an atmofphere, if there be 
any truth in Dcnftor Frawklini's theory, whicfe 
i much doubt, ndtwithftanding all the rea- 
foning which is produced in the fubfi-quent 
part of the page laft referred to^ to invcflvi 
a plain fa<ft in difficulty '^rid obfcufrity. 

"" But again, Mr. Wilfon i>aving a pane 
of glafs with one fide rough, and the other 
fmoothy by rubbing them as mentioned be- 
fore, he found both fides negatively ele^i- 
fied. 

This appearance caufed no difficulty, aa 
tb^ fame theory was to explain it, and the 
Dodor's idea appears to have been thi-s^ 
increafe and diminution, afe oppofrtes, ahd 
mufl have oppofite effedts. In the precedf- 
ing inflance of the finger's fupplyiag tho 
rubbed furface with the* electric efHuviay 

» Dr. Fjrieftle/& HUtory of £l€^ci^ page 3<g[9. 
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it is faid this drives out the laminae of fluid on 
the oppofite fide ; but when the finger re- 
ceives the fluid by fridion, as in the prefent 
inftance, then the fame laminae retire inward. 

This furely is fallacious reafoning, it is 
drawing conclufions from founds, and not 
from the nature of things. If I admit foj a 
moment, that the pores of glafs in their na- 
tural fl:ate, are fo full of the eledtric efiluvia 
that they cannot hold any more, then, in 
the inftances I have mentioned, the termi- 
nating laminae are adted upon, and ad: upon 
each other, by the intermediate laminae, and 
all are at reft through the whole mafs, by 
the equal adtion of the feveral parts. Now 
if I fuppofe the counteradling force of the 
lamina A, at one fide be taken away, which 
is the fame in eff^eft as if the other had been 
abfolutely increafed, then the lamina B, the 
next to A, being impelled by the fluid be- 
hind, muft move forwards to the part left 
by A, and in this manner the whole mafs, 
by a general expanfion, will be rarified, and 
the glafs will become, as it is called, nega- 
tively eledrified; and this, on his principles, 
is no doubt the true caufe of the phenome- 
non. 

Dodlor Prieftley feems to think, that the 
electric fluid is affeded only one way, and at 
one end J and his reafoning on the fubjedt, and 
fuch reafons as are generally offered for the 
iblution of the Ley den phenomenon, are as 

B juft 
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juft and philofophical as it would be to fup- 
pofe that, if a certain portion were taken 
from, or added to, a quantity of air, the whole 
mafs would neither be rarer, or denfer; or 
when a mufical ftring begins to return, the 
body of the pulfe will not be relaxed. 

But, it is in vain to look for confiftent^ 
and juft reafoning, where not only the com- 
mon opinions concerning the nature of the 
charge are clogged with difficulties, and the 
principles aflumed for the folution of 'the 
phenomenon are wholly arbitrary ; for the 
very method of arguing on the fubjed:, is 
contrary to that Which is, with truth and 
propriety, purfued in fimilar cafes. The me- 
thod is alio adlually inconiSftent with the 
avowed doiftrines, and acknowledged difco- 
veries of thofe who have been the promo- 
ters, and defenders of the popular fyftem. 

"* What is more common than to hear of 
the repulfive power of excited «leilrics, and 
the cortfequences 6f it ? What more notori- 
ous than the experiment of iEpirlus, in whicli 
one end of a glafs tube being pofitively elec- 
trified^ four or five inches of it were pofitive,, 
then two inches negative, beyond which 
the tube was weakly pofitive again. The 
confequences which flow from this experi- 
ment, are too obvious not to be feen, and 

» Dr. ipj^ieftley^ Hiftory of Ekaricity^ pagfe ^ 

thcreforej; 
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iberefor^, I fhaU not fpendittmc in pointing 
th/em out, to the ele^lricmn. 

** But we have been lately informed, that 
the late Mr» Henley, Signor Beccaria, and 
others, adopted the ermre of UoQlor Frank- 
liri, in fuppofing that the natural quantity of 
the ele(ftriQ efHuvia in glafs, coiild neither be 
increafed nor diminifliied ; and, that it was a»- 
mong the iroppflible things in nature, to add 
any eleftric &uid on one fide of a pane of 
glafs, wheji there was no communication to 
lead off as much, from the other fide to the 

' . Wje are now told, this is dircftly contrary 
to what really happen^, and* every known 
frtbftance may tiow have its natural quantity 
i^ the ele/(3)ric fluid either increased or dl- 
spiniiliedt to a certain degnee ; which degree 
l^f^ars no proportion to the extent of the fuf'- 
jftce. According to thefe principles, we are 
informed, that Dodo^ Franklin's reafoning 
ia wnoneoiifi, both in charging^aad difchargi- 
ing a jar ; asid the fame perfon remarks^ that 
if the difcharge be made at once, from the 
pofitiye to «hc negative fide, there mufl be a 
time« when there cannot ..be any ela3:ric 
^uvia in the pores of th^ g^brfs. . > 

If we adttii* the faft, tbe refult will be 
clear, and the difficulty muA be furaaounted. 

. • Philofophical Tranfaaiort^ part ift, 1788. Pociot 
.Grey's Paper. 
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But, it being impoffible on the Franklinian 
theory, for glafs to be in this ftate, even for 
an inftant, it is fuppofed, that both charges 
and difcharges coniift of fevcral fmall, rapid, 
and fucceflive quantities of eledlric effluvia; 
which in difcharging, pafs with an inconceiv- 
able velocity from the infideof a jar, charged 
pofitively, to the outfide charged negatively* 
^ This partial attack upon the Frankli- 
nian principles, has been followed by ano- 
ther, in which we are told that, during the 
time of charging a jar, both infide and out- 
fide have the fame kind of eledtricity ; and 
that the negative eledlricity does not take 
place till the turning of the machine is- dif- 
continued. If we reflect on the foregoing 
experiments, and the refults which have 
been drawn from them by the defenders of 
the Franklinian hypothefis; they muft be 
bigotted to fyftems indeed, if they cannot 
diicern how deeply they are involved in in- 
confiftencics of their own invention. I can- 
not find, from the foregoing obfervations, 
nor from any author I have yet read on this 
fubjedt, any reafon to give up the evidence 
of my fenfes to fupport a. theory, which 
ought long fince to have beeq exploded -, and 
therefore, * I fliall maintain that glafs is 
permeable by the elefl:ric effluvia. 

P Mr. Brookes's Experiments on the Leyden phial. 
* See Lyon's farther proofs, that glafs is permeable by 
the eleflric effluvia* 
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CHAPTER II. 

The Principles of the Eledtric Atmofpheres, 
according to the Franklinian Syftem, with 
a Brief Account of the reafonings of 
different Authors on the experiments made 
to fupport their Theory. 

THE advocates for the Franklinian prin- 
ciples, having attempted to eftabliih the 
impermeability of glafs to the eledtric effluvia, 
and their theory of pofitive and negative 
eledlricity, by the inconclufive arguments I 
have already mentioned ; the next difficulty 
was to unfold the principles, and the laws of 
^6lion of elecftric atmofpheres, and in this we 
ihall find appearances and theory, at conti- 
nual variance with each other. 

As every eledric phenomenon was to be 
explained by the fyflem of pofitive, and nega- 
tive eledricity, laws were firfl framed, and 
then experiments made to prove them, and 
by beginning at the wrong end ; perhaps it 
will be found, that the framers of the laws 
have embarrafTed their labour with fome- 
thing like inconfiflency, and contradiftion. 

B 3 r/je 
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T6e Principles of Ele£iric Atmofpheres. ' 

' I. It is faid *' that eledlric atmof- 
^' pheres, which flow rotind noh-eledtric 
** bodies, being brought near each other, do 
*' ijot readily mix and unite, but remain 
** feparate, and repel each other. 

2. ** An eledric atmofphere not only 

repels another elcdtric atmofphere, but 
** will alfo repel the elediric matter contain- 
** ed in the fubllance of a body approach- 
'^ ingit; and without joining or mixing witb 
*^ it, will force it to other parts of the body. 

3., ** Bodies electrified either pofitively,. 
^* or negatively, repel each other/' 

The inquifitive and indefatigable Signor 
Beccaria, being furniflied with thcfe general 
principles, proceeded to unravel all the pro- ' 
perties of electric atmofpheres, and he pub- 
lifhed this general law, viz. ' ** That the 
^* eledlricity of a body endeavours, through. 
^* the atmofphere which it actuates, to in- 
^* troduce a contrary eleftricity, into bodies^ 
^' immerfed ia it." 

This being admitted, two confequences. 
naturally followed, wJiich be called fecondary 
properties of ele(2:ric atmofpheres. 

*i DoSor Franklin's Experiments and Obfervations, 
page 155. 

' Signor Bec^aria's Experiments, page 180, and 186, 
Tranflation. 

ThQ 



{ «3 ) 

The firft of thefe properties is, that two 
bodies, either both pofitively, or both nega- 
tively eledlrified, and oppofed to each other, 
endeavour, by n^eans of their atmofpheres, 
reciprocally to deftroy each other. I fup- 
pofe, by each exerting its power, and intro- 
ducing a contrary electricity, as far as that 
power extends. 

We might have remained contented, and 
without fufpe<3:ing the truth of this general 
property of elcdtric atmofpheres, have thought 
ourfelves in pofleflion of an invariable law, 
if another perfon, equally inquifitive, had 
not drawn a very different conclufion from 
his own experiments. 

• Signor Volta, in his method for difco- 
vering the weakeft eleftricities, either natu- 
ral or artificial, informs us. That if two flat 
plates of theeledrophorus be eleflrified, both 
pofitively, or both negatively, and gradu- 
ally brought near each other, the nearer they 
approach, the more their intenfities will in- 
creafe. 

If we admit the firfl fecondary property pf 
eledric atmofpheres to be right, according 
to Signor Beccaria, then the refult, by 
Signor Volta, muft appear to be wrong. 

• Philofophical Tranfaftions, Vol. 72, Part i, 1782. 
Sc&. 39. 

B 4 But 
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But, when our principles are falfe, it i^ 
no wonder errors increafe, in fupporting 
them. 

Signor Beccaria, in his next fecondary 
property of an eledric atmofphere, fays, 
*' When t\yo bodies impregnated with con- 
*' trary eledricities meet, thefe eledricities, 
•' by means of their intervening atmofpheres, 
*' reciprocally increafe their intenfities/' 

This he adds is plain, for the force which 
endeavours to produce a contrary eieftricity, 
where none exifts, muft likewife endeavour 
to increafe the fame, when it is already ob- 
tained. 

If we turn to the fortieth feftion of Sig- 
nor Volta's paper before cited, we (hall find, 
that when his flat covers were eledrified, one 
pofitively, the other negatively, and were gra- 
dually brought near each other, the intenfities 
of their eleftricities were diminiftied; be- 
caufe their capacities were increafed, the 
nearer the plates were brought to each other. 

Though the two Italian philofophers dif- 
fer fo materially, it may be expeded, that 
more confiftency will be found in the Eng- 
lifh writers on this fubjedt. 

In a work which was profefledly written 
to fix the laws of ekdlric attradtion and re- 
pulfion, as well as the principles of eledtric 
atmofpheres, we may reafonably hope to find 
Igme fixed truths, if they are to be found in 

the 



( 25 ) 

the various authors who have written ia 
defence of the Franklinian fyftem. 

An ' author of high rank, in order to give 
his readers a clear idea of eled:ric atmofpheres, 
defines them in fubftance, if not in words, 
as follows, namely, the particles of air rouncj 
bodies, eledrified either pofitively, or nega- 
tively, conftitute eledlric atmofpheres; and 
their denfity is in fome inverfe ratio of the 
diftance from the charged body, which caufes 
that eleftric atmofphere, 

" Thefe eledlric atmofpheres are formed^ 
not only by the particles of air coming into 
contadt with the eledirified body, but, in a 
certain degree, alfo by coming in contaft 
with each other, and by giving, or receiving 
cle(5tric effluvia to or from the particles of 
air they touch, or approach, accordingly as 
the body is eledlrified. Thefe principles be- 
ing admitted, we may venture to conclude 
from our experiments, how readily the par- 
ticles of air (which are in the firft clafs of 
elciftrics) part with, or receive, the eledtric 
effluvia; for with a good machine, and large 
condudiors, there may be a pofitive, and what 
they call a negative atmofphere, round them, 
to a confiderable diftance, on the firft turn 
ef the cylinder. 

« Charles Vifcount Mahon, now Earl Stanhope's Trca- 
tife, &c. page 7 and 8. 

" The fami, page 234. 

But, 
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But, though the air (and I will not except 
the drieft) fo readily receives the elediric 
cfHuvia in fome inflances, we are told^ it will 
not do it in others. 

The inftances arc as follow : 

"^ If the end of a metallic body. A, B. 
(fee plate, fig i.) be placed with the end A. 
without the ftriking diftance, but within 
what is called the feniible part of a negative 
cledric atmofphere of the conductor U, E, 
then from the very nature of an electric 
equilibrium, the eleftric fluid contained in 
the remote end of the body A, B. (we are 
told) muft of neccflity crowd towards the 
Bear end A, and endeavour to get out there j 
but it is prevented from leaving the infulat- 
td body A, B, by the refiftance it meets with 
from the dry air, which is a non-condud:or 
of cleftricity, and the end B will be nega- 
tively, and the end A, pofitively eledtrified. 

When we confider, that an infulated elec- 
trified body readily parts with the eledtric 
effluvia to the particles of the circumambient 
air in their natural ftate, and the particles of 
air communicate them to each other^ when 
in contadt; it certainly feems not a little 
improbable, that the particles of air, when^ 
deprived of their natural quantity of ele<5lric 
effluvia, fliould not receive them from a me- 
tallic body With which they are in contact ^ 

^ See Charles Vifcount Mahon's Trcati/e, page 22. 

and. 
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and, efpecially when bcfidcs it is grarfted, 
that the eledric effluvia are preffing forward, 
to efcape from the end A, of" the body A, B. 

If the end A of the infulated body A, B, 
be placed within the fcnfible part of a pofi-^ 
tivc eleftric atmofphcrc, then the particles of 
the eleftric effluvia will be fuperinduced . 
upon the near end A ; yet inftead of increaf- 
ing the quantity, they will lelTen it, by re- 
pelling the natural ele<Sl:ric effluvia in the end 
A, to the end B, where they will be flopped 
by the air, as in the former cafe. 

Whether eledtric atmofphercs aft by re- 
pulfion or prcffure, as rcprcfented by the 
noble author, may be determined by an ex- 
periment. 

Let A, Bi fig, 2, reprefent a metallic in- 
fulated rod, and C, D another, in contad: 
with the rod A, B ; admit at D, or any other 
part between A, B, and at any angle with 
the rod A, B, 

Sufpend a pair of pith balls in the ufual 
manner, from the ends of the infulated rods 
at A and C, and bring an excited glafs tube 
near to the end B ; the balls will diverge, 
both at A and C. 

Let a perfon now put his finger upon the 
end of the rod C, and let the excited glafs 
tube be brought again, near the end of the 
rod B 5 the effeds of the fuppofed prefTurc 

» See Charles Vifcount Mahon's Treatlfe, page 24 and 

bi- 
llow 
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now ceafe immediately, there being no diver- 
gency of the pith balls, either at A or C. 

If the divergency of the pith balls proceed 
from the caufe alleged, and the motion be 
propagated through an elaftic fluid, as Sir 
Ifaac Newrton and other wrriters on the fub- 
jed have demonftrated; what reafon can 
be afligned, why the pith balls do not 
diverge at A, when the finger is at C ? 

The truth is, the ejfFedts produced by elec- 
tric atmofpheres, are by their communicat- 
ing fmall portions of their eledtric efHuvia 
to infulated bodies, immerfed in the fenfible 
part of them ; and this is, in many inftances, 
acknowledged by electricians. 

That an excited eledtric tube will commu- 
nicate its eled:ric effluvia to infulated bodies, 
is evident, and demonftrable, if there be apy 
dependance on what we read, or what we 
fee in our experiments. Mr. Wilfon informs 
us ^ (but then he is a fceptic in theory, and 
jiot to be attended to) tha^ excited glafs ap- 
plied near the end of a cylinder of wood, 
will communicate a quantity of its accumu- 
lated fluid to it. * Dodtor Milner admits, 
that excited glafs tubes will communicate 
elcdric effluvia, when in contadt with a wire, 
fufficient to charge glafs ; and that the fphere 
of communication extends to fmall diflances, 

7 WiIfon*s Short View, page 2. 

■ Dr. Milner's Experiments, page 69 and 8. 

which 
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which vary, and beyond which a fphere of 
influence begins^ 

I can myfelf add, that a phial may be 
charged, fo as to give a confiderable fliock, 
when fufpended at the end of an infulatcd 
metallic rod, with an excited glafs tube, 
without bringing the tube clofe to the end 
of the wire, by fome inches. 

If we admit (what is granted) that an ex- 
cited elcdlric, and confcquently eledlric at- 
mofpheres, adt by communication when near 
the infulated body, can we affign any ratio- 
nal caufe, why they ftiould not do the fame 
in every inftance, when the body is within 
the fphere of their influence ? 

If we admit, or can prove, as we demon- 
ftrably can, that excited eledtrics will aft by 
communication, then we muft allow, it will 
be in proportion to the ftrength of the ex- 
cited eleftric, the form of the end of the 
infulated rod, and the diftance of it. If 
we depart from this rational method of de- 
ducing fimilar eflfefts from the fame caufe, 
and in the fame circumftances, we fhall be 
obliged, as we have hitherto been, to amufe 
ourfelves with laws and properties, which, 
if underfl:ood, are continually mifapplied, and 
I may fay with J. A. De Luc,* Reftons aux 
qualit^s des anciens ; cela fera plus court et 
tout aufli raifonable. 

• J. A. De Luc's Hift^ de la Terre, et dc rHoramc, 
Tom I. page 191, 

CHAPTER 
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CHAPTER HI. 

The Diredtion of the Eledlric Effluvia (hewn, 
in paflinjg from the Surfaces of excited and 
.charged ElecSrics. 

SINCE it is univerfally allowed, that 
the eledric effluvia pafs from the fur«- 
face of the cylinder, tp what is called the 
pofitive condu6bor, I flxall only add ^ pre-j 
fent, that they converge from the furfoce of 
the cylinder, to the point in the end of the 
conductor, and again div-erge from anodaer 
point in the oppofite end; and, if there b? 
no point, then in all direiSions from the 
whole furface of the condudor, and by th? 
affiftance of infulated metallic rods, they may 
be made to converge to, and diverge from, 
rod to rod, till they lofe their momerttiajm, 
and are abfbrbed by the circumambient air. 

I am fenfible that nothing (liort of the moft 
ftriking appearances, will prevail againft die 
prefent redcived opinion, conc^i'ning the di- 
rcftion of the eleftric effluvia from the Qp- 
pofite fide of the cylinder, or the cufliioa 3 I 
ihall therefore proceed, flep by flep, with my 
proof. 

EXPERIMENT 
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EXPERIMENT L 

To (hew that the Direftion of the Eledrkr 
Effluvia is from the back of the Infulatcd 
Cufliion, and not to it, as has been gene* 
rally maintained. 

Let a fmall fpiral tube (fig. 3.) twelve 
or fourteen inches long, be fixed in a 
metallic focket, with a wire at the end, to 
fcrew into the end of the conduftor C, con- 
nefted with the infulated cuftiion ; and let 
this fpiral tube with the focket, be fixed in 
another thin, light, glafs tube, with the op- 
pofite end a open. 

Within the end a of the laft mentioned 
tube, and over the end of the fpiral tube, flip 
the fmall moveable metallic focket, to which 
is added a wire ^, about a foot long, widi ti 
brafs knob at the end of it. This beiug 
fixed, and the other condudlor ftanding be- 
fore the cylinder unihfulated; let the ma- 
chine be turned briflcly, amd the eleftric 
effluvia will be inftantly feen in motion, not 
anly on the fpiral tube, but bn the wire he- 
tween the end of the fpiral tube, and the 
brafs knob. 

Tha 
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The fimple and natural refult from this 
experiment is, that the eledtric effluvia, coU 
leded from the air by the friction of the cy- 
linder againft the cufliion being elaftic, they 
expand above that part of the cu(hion, in 
contaft with the cylinder, and pafs off by 
every conducting fubftance : a part is carried 
by the revolving of the cylinder to the point 
in the pofitive conductor ; another portion 
to the conductor connedled with tjie cufhion ; 
and they are feen in motion on the fpiral 
tube; and being prevented by the brafs knob 
from paffing off as faft as they colled, are 
rendered vifible round the wire; and by 
bringing the hand^ or any flat or rounded 
body, within three or four inches of the 
wire, a very denfe eledtric atmofphere may be 
feen round it, in a dark room. I am fenfible 
recourfe will be had to the ^ principles I have 
already mentioned to explain away the truth ; 
but, if the eledtric effluvia run up the tube, 
and the eledtric atmofphere be formed round 
the wire, by the particles of the air depofit- 
ing their eledlricity as they approach it, or 
each other; then we muft either admit, that 
the air can fupply every part of the furface 
of the condudtor conned:ed with the culhion, 
with the eledtric fluid, fo that it may run 
in a ftreana to the cufhion, or we muft grant 
it runs in a ftream from it ; and in either 

^ Charles Vifcount Mahon's Treatife, page 8, &g. 

cafe. 
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cafe, the confequences are clear/ But if it 
be faid that the eledlric effluvia run up the 
fpiral tube, I fhould be glad to be informed, 
why the circumambient air does not fupply 
the cufhion by the condudtor, rather than 
by the fpiral tube, as it requires a confider- 
able momentum to overcome the refiftance 
on the furface of the glafs ? 



EXPERIMENT II. 

With the fame Apparatus. 

Let every thing remain,, as in the pre- 
ceding experiment, and upon turning the 
cylinder, let a perfon prefent a (harp point- 
ed wire within four inches of the knob 
B, upon the fpiral tube, and the motion of 
the eledlric effluvia will be confiderably ac- 
celerated in their parage by the afOflance of 
the point. 

« If the elo^ric effluvia runs in a ftream from the cufliion, 
how are jars to be charged negatively, or, in other words, 
to be deprived of all their natural quantity of the tldStric 
effluvia with the fame number of turns a jar is filled, at the 
pofitive condudor ? 

If thp ftream be toward the cufhion, then the conducting 
property of the air is clear 5 and this will prevent bodies 
being negatively eledrified in the fenfe which has been 
maintain^ by the Franklinifts. 

C REMARKS. 
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REMARKS. 

If the fharp pointed wire fupplies the knob 
B with the eledric effluvia, then there ought 
to be a more denfe, and vifible electric at- 
mofphere round the wire, as there is evident- 
ly a quicker and ftronger current on the fpi- 
ral tube; but the vifible ejfFeds ceafe on the 
wire. 

But if we fay the eleAric effluvia converge 
invifibly to the point, and are by k conduct- 
ed off, as fail as they defcend the fpiral tube, 
and that this prevents the accumulation of 
the eleftric effluvia round the wi-re, we fliall 
for once be right. 

But again, if the ftar be an infallible fign 
that the eledric effluvia are entering a pointy 
then the direftion is certainly from the 
cufliion to the point. If this be denied, then 
the fign has loft its infallibility, and it ex- 
hibits the fame appearance^ in certain inftan- 
ces^ whether the fluid be iflfuing or entering 
on the cufhion fide of the cylinder, which 
will be further proved in its proper place«^ 



EXPERIMENT III. 

Slip off the focket a, with the wire and 
knob A, from the end of the fpiral tube 
(fig. 3.) and put on the concave metal cup r. 
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{j^g. 4.) or^ tht end of the fpiral tube. L^t 
she cup be^bouittwo inches diaaieter, with a 
thin rial* 

Next, let a perfon take the wire «, and 
prefeojt the fmall brafe knob ^, oppoiitc to the 
^i^Btier of the Ciip ^, but beyond the ilfiking 
wd focal dijftance of the ekdtric rays, which 
appear oa the edge of the cup, upo^ turning 
the cylinder. Let the diftance of the knob 
be about four inches from the ri^ ; which 
win be within the fejoiible part of thjs eiet^ric 
atmofphere« 

The apparatus being properly a^jufted, 
and thecyliador turned, theeledric effluvia 
will be feen running 00 the fpiral tube,* and 
either iffuihg from, or entering the edge of 
the cup c, wiihoat tb^ leaft iacjiii^tion to 
tbckngb, 

/ 

REMARKS. 

According to the principles mentioned, 
page 23 of the before cited noble author, 
the effluvia cannot proceed from the knob 
to the edge of tbe cup, for they are prevent- 
ed by the dry air; notwithftanding they 
are preffing forviracd to get off. As they can- 
not iffue from the knob, I am certain they 
do oot converge to it from the edge of che 
cup; for they diverge from thence into the 
circumambient air, in the fame manner as if 
the hall was not within the fenfible part of 
C 2 \3w^ 
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the eleftric atmofphere of the cup; neither arc 
there aiiy more than the dircd: rays ifluing 
from the concave part which reach the knob, 
and thefe enter it» But, if the diredtions of 
the eledlric effluvia be denied to be from the. 
cufhion, then it muft be granted, that there 
is a current of the eleftric effluvia fetting in 
from the circumambient air, as mentioned 
in the remarks on the firft experiment ; and 
in either cafe, I would afk any unprejudiced 
perfon, how he is to deprive a jar of all its 
natural eleAric fluid, in the fame time he 
can fill another of the fame dimenfions, at 
the pofitive conduftor, when there is a rapid 
ftream fetting in during the whole opera- 
tion ? 

Let the perfon holding the brafs knob, 
turn the end e of the wire, with a fbarp 
point, and hold it as he held the knob, op- 
pofite to the center of the cup r, and at the 
fame diftance ; then upon turning the cylin- 
der, the motion of eledlric effluvia will be 
accelerated on the fpiral tube, and they will 
be alfo it^vi on the edge of the cup r, and 
there will be a ftar on the point of the wire. 

R E M A K R S, 

By bearing in mind what has been faid of 
• eledtric atmofphercs, and the manner of 

* Charles Viicount Mahon's Treatife, page 22, &c. 
— - their 
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their aCling on bodies immerfed within the 
fphere of their influence, the point will be 
pofitively elcdrified ; and the eledtric efflu- 
via will not only be crowding to it from the 
hand of the perfon holding it, but iflTuing 
from the point, if we can depend on the 
foregoing principles and properties of elec- 
tric atmofpheres. On the fame principles 
the current from the point ought to prevent 
the appearance of the ele^ric effluvia on the 
edge of the cup, and alfo the negative atmof- 
phere, as it is called ; which may be proved 
to extend to a confiderable diftance on each 
fide of the pofitively electrified point. I there- 
fore conclude that thediredlion of the eledtric 
effluvia is from the cufhion, and diverging ia 
all direftions from the edge of the cup c ; but 
fome of the diredt rays, ilTuing from the con- 
cave part of the cup, and fuch others as are 
pafling near the point of the wire, converge 
to it, and caiife the bright ap|>earance of a ftar 
upon entering; while the more remote rays 
pafs off diverging, arid caufe the luminous 
appearance on the rini of the cup, .and the 
clcdric atmofphere, as mentioned above. 

If the direction of the eledtric effluvia 
from the cufhion be denied, then it ttiuft be 
granted, that the fl:ar is the fign that the 
eledlric effluvia are ifluing from a point.' It 
muft alfo be admitted from the appearan;Ce, on 
the edge of the.cup^ an.^ tfie atmoipherc 
round it, that it is receiving the eleiftric 
C 3 effluvia 
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6£luvfa^ frpm the circumambient zir, z$ well 
as from the point ; and if this be granted tp 
fapport a theory, which I have' for fomc 
years thought nearer had any foundation ii> 
truth, thenf the experiments which have been 
offered by the Franklinifts, and the reason- 
ings and the refults deduced from them, tq 
explain the properties of eledlric ataiofpheres^ 
prove nothing, 

I cannot conceive how it can be pofliblto 
for any one to explain the appearances I have 
mentioned, by what Mr. Nicholfon calls 
the returning fire ; as I look upon his expe- 
rinaefrts to be a direct proof of what I have 
offered, though he has drawn a very different 
refult from them; I (hall therefpre very 
jbriefly make my remarks on his obfervations. 
fo far as they relate to the point in queftion^ 

^ If the pufhion ferves only to fupply the 
eleftficity at the line of conta<9t with the cy^ 
linder, and to receive it back again at the fe- 
paratihg line; hpw was the cylinder fup- 
plied with tjie fluid, when \t was an inch 
froni it ? Was there ihen an under> or an 
upp?r current? No> the excitation was per- 
ip«med by the filk. only J which is, he in- 
foriKis us, the ghief agent in excitation. 

If the friiJtion: jof the cylinder againft th^ 
jftlk pejltedts the ele^ric effluvia, does not this 

'^ PKlbfojjtiidal Xr^iflfi^lofts, ijfS^, paft id. page 265. 
MK NkfhoUbn's E>^eriments im Obfervations on Eleei 
HiQitJr-.;.;' '."■ ' . ^ ..sr. ....... 
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prove, as clearly as an experiment can do it, 
that the cltdlric fluid is univerfally diffufed ? 
and when glafs is rubbed, which is a proper 
exciter, the eledtric effluvia which are im- 
mediately adjacent to the furface, are put in 
motion, and move towards it, and a pro- 
portionate motion is produced in the cir- 
cumjacent effluvia, with a tendency to the 
fame exciter, while the fridion is continued. 

Can any one doubt, as to the recefs of the 
fluid from the cylinder, who has any kno^^- 
ledge of the expanfion of elailic bodies, and 
with what force they expand? Is it not 
known, that they will force a paflage where 
there is the Jeaft refiftance, and, where is 
this, but in the two condud:ors ? 

If I was fo difpofed, I could eafily produce 
a feries of experiments, to ihew what confu- 
fion muft enfue, by admitting two currents 
to be in motion in contrary direftions from 
the cufhion to the cylinder 5 but I have too 
high an opinion of Mr. Nicholfon*s Can- 
dour and abilities, to think there is any oc- 
cafion for it. I therefore haften to the fifth 
experiments 
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To fliew the Divergency of the Elcdric 
Effluvia from the Condudlor connefted 
v^ith the Cufliion, . 

FI X on the end of the conducflor, fig 5, 
connefted w^ith the cufhion, a large 
blunt-pbihted wire m : and round the end n, 
itick a thin piece of the beft Dutch fealing- 
wax^ let the fcaling-wax be lightecj, and 
while it is burning, let the cylinder be turn- 
ed brifkly, and the wax, while in a melt- 
ing ftate^ will be carried by the ele<9:ric 
emuviajj diverging from the end" of the wire 
in inconceivably fmall rays, to the diftange 
of ieveral feet. 



' R B M A R K S. 

'I . ' 

,.*irheife waxen diverging rays, fhew us the 
diredtlon of the invifible diverging rays of 
thp eleftrip effluvia, from what has been cal- 
led'^ negative conductor. The fame argu- 
ments may be ufed which I have already men- 
tioned, to fhew that the eledtric effluvia di- 
verge invjfibly, after they leave a point in a 
conduftor connected with the cufhion ; and 
feveral experiments made with the rays of 
fealing-wax might be adduced; but I ra- 
ther chufe to offer the following propofi- 
tion, and proceed immediately to prove it. 

PROPOSITION 
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PRO P O S I T I ON. ^ 

Vl'be eleBric effliruia^ in pajjingfrom tbejinfdet 
of excited eleSlrics^ diverge in all direBions^ 
where there are not any conducing fubftances 
to receive them ; hut, where there are me^^ 
taltic conduSlors placed near the rubbed cy^ 
Under, and the infulated rubber', they tend 
to each conduBor, though in contrary direc^ 
tions, and form different appearances, at 
fmall dijiances through the air, according to 
the form of the Jurfas:es they leave ^ and 
tbofe they approach. -" 



AS eleftrici^n? all appear to be agreed 
concerning the diredtion of the eleftric ef- 
fluvia on the pofitive fide of thie cylinderi 
experiments will be ufelefs* tor fhew what all 
admit ; but in order to fhcw the dificrent 
appearances of the ele<ftric effluvia in their 
paflage from the infulated cuftiion, from 
body to body, according to the furfaces they 
leave, and approach, it will be neceflary to 
produce the proofs, as the refults drawn from 
experiments amongft ele<ftrrcians,' are fre- 
quently different, when the evidence pro- 
duced to the fenfes is the fame. 



EXPERI- 
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E X P E R I MEN T I. 

To £hew the Eledric Effluvk converging 
firom the. Back of the infulatcd CuAion, 
to a blunt pointed Wire^ in the end of the 
Condudor. 

Screw a blunt pointed wire, p f^g. 6) 
into the end of the condaftor, on the cush- 
ion fide of the cylinder, and a fharp pointed 
wire, jt, into the other end, fartncA; from 
the cufhionj. place the condudor at right 
angles with the back of the cufhion, and let 
the blunt pointed wire /, be a:bout an inch 
and a half fronot it. Upon turning the cy- 
jmder, a pencil of ravs: will be fecn betweea 
ti^ back of the cumion,: and the point of 
the blunted wire, and a flar at the point of 
the fliarp wire q. 



EXPERIMENT I|. 

Or the Firfl: varied. 

^ake out the blunt pointed wire /, and 
fcrew a very (harp one in its place, and let 
thd con(&i£tor remain in the fame poiition, 

with 
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vvlth the point about two inches from the 
J)ack of the cu{hioft, and upon turning the 
cylinder, a ftar will appear, on both points, fit 
andf. 

a E ]VI A R It S. 

As the appearaace of the eleftric effluvia 
may be varied at pleafure, by only altering; 
the form and the diftance of the metallic 
fubflances, it is plain that the figns of the 
ftar^ and the brum, are no certain indications, 
that the ele&ric cfHuvia are either iifuing 
from^ or entering into points, as has hither- 
to been fuppofed. ^ 

In (lead of offering any farther remarks on 
the foregoing experiments, to (hew the con-* 
fequences which muft follow by reafoning on 
the ftars at each end of the condudor, I 
ftiall produce the teftimony of a rigid Frank- 
lin ift to (hew, that the direftion of the elec* 
trie effluvia is from what he calls a negative 
elcdlrified conduftor, although he denies in 
theory, what the evidence of his fenfes has 
extorted from him in pra(flice. 

^ He informs us, that a/park draHonfrofn 
a condu£lor in a negative Jiate^ is much more 
pungent than a fpark drawn from a fimilar^ 
and equal condudor, in an equal plus ftate. 

• Cavallo's Complete Treatif^ page 207. 
' Mr, Nairn's Trcatife, page 45 and 48. 

The 
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The caufe of this fingular phenomenon/ 
h^ fays, is as follows; ** the fpark proceeding 
•* from the plus condudtor, is emitted from a 
•* fingle point of the furface ; but when it 
^ has proceeded about one third of its length, 
** it becomes divided into many radiations, 
** fpringing from a kind df luminous fpeck ^ 
** it does not therefore enter the hand of the 
** obfcrver at one, but at thany points of the 
** furface, confequently its effe<fbs are divided, 
** and v^rcakened. But the contrary happens, 
•* when the conductor is in a negative'ftate, 
*^ tie ends^of the /park being y as it were, re-- 
** fervid. The paffage of the eleftric cfflu- 
** via is made through a lingle point, or 
" fmall part of the fkin of the obfcrver, and 
** the irritation becomes greater." 



EXPERIMENT III. 

Conned the condudtor riy (fig. 7.) with 
the cufhion, fo that there be a communi- 
cation between theni, by fome metallic fub- 
ilance. Upon the end of the cbnduftor far- 
theft from the cu{hion> fcrew on the metallic 
cup Cy mentioned in the preceding experi- 
ments, figure 4, and about two inches in 
diameter. 

Upon 
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Upon the glafs fbnd g^ let there be fix«d 
a moveable focket (i) to fupport a glafs tube 
^2) fixed in the horizontal focket (3) with 
a cup (4) at the end, to fupport a perpendi- 
cular wire (5) with a blunted point at the 
lower end, and a flat metal plate (6) about 
the fize of the cup, and fixed upon its center 
on the other end of the wire (5). 
- The perpendicular wire (5) is to be 
brought with the lower end over the center 
of the concave cup {c) and by the moveable 
focket (1) fixed with the end about an inch 
and a half above it. 

Another wire (7) may then be held per- 
pendicularly over the center of the metallic 
plate (6) with a blunted point, and about an 
inch and a half from it. 

If the cylinder be then turned, the cup c 
being concave, a hollow cone of rays will 
converge from the rim to the point of the 
wire (5) and from every part of the furface 
^^,^.^^ P^^^^ J^^ ^ converging pencil of rays 
will rife to the wire (7) and the apex of each 
of the cones will be at the points of the 
wires, 5, 7. ^ 

r.Sf^L'*'^ T^^"" ^^ "^^ wires (c and 7) a 
little above the focal A\a, V \^ ' ' 

^;i ^^A • n^ Y^^^^ oiitances of each pen- 
cil, and inftead of t«,^ 1 j 11 
^^Ttrx^ ^^ -1 ^^^ ^wo regular and jwcIJ 

without any apiSenTC?^* ^-"^ ^^ "^^"' 
6 "* poinu, the rays which fotm-tbi 



